Reprogramming of mouse renal tubular epithelial cells to induced pluripotent stem cells.
Kidney disease has reached epidemic proportions and is associated with high mortality and morbidity rates. Stem cell-based therapy may effectively treat kidney damage by cell transplantation. The breakthrough discovery using a combination of four transcription factors to reprogram genetically somatic cells into induced pluripotent stem (iPS) cells was a milestone in stem cell therapy. The lentivirus was packaged containing OCT4, SOX2, c-MYC and KLF4 transcription factors and then transfected mouse renal tubular epithelial cells (RTECs). The colonies were picked up at 21 days and were tested by cytochemistry, immunofluorescence assay and quantitative real-time polymerase chain reaction. Viral transgene expression levels were also assessed by quantitative analysis. Additionally, embryoid bodies from iPS cells were formed, and immunofluorescence and teratoma assays were performed. Karyotype analysis of mouse RTEC-derived iPS cells was also performed. The iPS cells were indistinguishable from mouse embryonic stem cells with respect to colony morphology, the expression of pluripotency-associated transcription factors and surface markers, embryoid body-mediated differentiation potential and teratoma assays. Quantitative polymerase chain reaction demonstrated that the lentiviral transgenes were largely silenced. The mouse RTEC-derived iPS cells exhibited a normal karyotype of 40,XY. iPS cells can be produced using mouse RTECs, which would be helpful in investigations to ameliorate the symptoms of kidney disease and to slow the progression of kidney disease by in vitro and in vivo animal studies.